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Aims of unit  To teach Mathematics for real life, to present functions using real 

problems, and to show some useful and entertaining warm-up 

activities  

Indicative Content  5 lessons  

Age of students: 15, 16  

Linear and quadratic functions. 

Resources needed  A paper box, a model of a building and a car, cards with converting 

of the units, and in addition some textbooks with traditional 

function problems.  

Teachers notes  Some traditional problems are to be added for student practise, and 

to round off each lesson, or to be set for homework.  

 



Topic:    Definition of a function and graph of a function 
 
Introduction: The students should know the term “function” intuitively, they 

should have come across it already, this should be more or less 
revision  

 
Time guide: 45 minutes 
 
Resources:   a paper box 
 
Preparation: prepare a model of a function, a paper box and two cards 

representing x and y 
 
Lesson    1. Warming-up activity:  

Sequences: the class is divided into two groups, the first 
one counts aloud 100, 95, 90, 85, 80 etc.; and the other 1, 
5, 9, 13, 17, 21 etc. The teacher stops them before they 
meet and ask where the two groups are going to meet. 
Which number will they say at the same time and why?  

 
(the number is 45; and this activity helps to show the 
relation between functions and sequences) 

 
2.  Problem 1:  

Given a cube with the edge a, write the formula for: 
perimeter of its face  (o=4a 
length of its diagonal   u=a�3 
surface area    S=6a2 

volume    V=a3 ) 
(no calculator) 

 
(Divide the class into 4 groups. Each group selects one of 
the above formulae, makes a table and sketches the 
graph. 
What do they have in common, can you describe them?) 
(a….the independent variable (usually x) 
o,u,S,V….the dependent variables (usually y)) 

 
3. The definition of a function: 

Using a model to show that a function is a “box”, you put 
something into it and take out something else according 
to a rule. 

 
4. Problem 2:  

A king had promised a reward to the inventor of chess. 
The inventor wished to have on each square of the 
chessboard twice as many ears of corn as was on the 
previous one. Sketch the function showing the number of 
ears on each square. 



(Pupils become aware of the fact that the graph of a 
function is not necessarily a curve, this is a discontinuous 
function) 

 
5. Problem 3: 

Pupils are given a graph from which they should read 
how temperature changed during one day. (see Figure 1) 

 
(Pupils discuss it in pairs, they should find the difference 
between this function and the previous one; it is a 
continuous function) 

 

 
 

Figure 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



6. Problem 4:  
A boy walks: Pupils are given several different graphs 
that are supposed to represent movement from the time 
we start measuring. They discuss them in small groups 
and decide which of the graphs can represent movement 
and which cannot. They have to give a reason why. (see 
figure 2) 

 

 
 

Figure 2 
 
7. Problem 5:  

Given a square-based cuboid. The edge of the base is b, 
the lateral edge is 0,5b. Find the function which 
describes the dependence of the solid diagonal on b. 

 
(d2=O, 25b2 +2b2; d=1,5b; b∈ (0, +�)) 

 
 

8. Problem 6:  
Match the functions to their graphs:  

 a) y = 4x, x∈(0, +∞) 
 b) y = √3 x,  x∈(0, +∞) 
 c) y = 6x2, x ∈(0, +∞) 
 d) y = x3, x∈(0, +∞) 
 (See Figure 3)  
 



 
 

Figure 3:        A       B         C                 D 
 

9. Problem 7:  
 
Draw a graph which is not a graph of a function. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Topic:    Linear function  
 
Introduction: The students might know something about linear functions, but 

it is not necessary  
 
Time guide: 45 minutes 
 
Resources:              none  
 
Preparation: paper cards with a problem at the top, and an answer to a 

problem from another card at the bottom 
 
Lesson    1. Warming-up activity:  

Each student gets one paper card. One of them starts: 
reads the problem on his card, and the student who has 
got the answer to it at the bottom of his paper should say 
the answer and goes on with his problem 

 
2. Problem 1: 

The volume of an oil tank is 2000 l. A pump pumps 50 l 
of oil per minute into the tank.  
a) How many litres of oil will there be after 5, 12 and 20  
minutes? 
b) How many minutes will it take to fill the tank? 
c) Find the function which shows the dependence of the 
amount of oil in the tank on time. 

   d) Sketch the graph. 
e) Sketch the graph if a better pump (which pumps 80 l 
per minute) is used. 
f) Sketch the graph of e) if there are already 200 l in the 
tank before the pump starts working. 

   g) What does the graph in figure 4 show? 
   h) Find the equation of g1 and g2. 
   i) What are the graphs parts of? 
   j) How can you find the equation of g3? 
 

 
Figure 4 



3. Problem 2:  
Elasticity of a length of rubber  
Imagine you stretch a length of rubber, what would it do? 
(stretch, stop for a while, stretch more and break) 
Use a dynamometer and a string for the experiment. 
Measure the length of the string. 
Sketch the graph. Find the equation of the function. 

 
 

4. Problem 3:  
A consumer wants to buy an amount of oranges, but 80 
kg at the most.  
There are two possibilities. He can either buy them in his 
hometown, where  
1 kg costs 27, 50 Kc, or he can go to the next town, 
where 1 kg costs  
only 18, 20 Kc. But the petrol would cost 350 Kc. How 
much does he have to  
buy so that it is worth it going to the next town? Solve 
graphically. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Topic:    Quadratic function  
 
Introduction: The students might know something about quadratic functions, 

but it is not necessary  
 
Time guide: 45 minutes 
 
Resources:              paper box for a model of a building, a toy car  
 
Preparation: prepare a model of a building 
 
Lesson    1. Warming-up activity: 

Beat your friend: Pupils play in pairs. Each pair draws a 
square 3∗3. One pupil from the pair has the even digits 0, 
2, 4, 6 and 8; and the other one has the odd digits 1, 3, 5, 
7 and 9. They take turns in filling them into the square, 
each digit can only be used once. The pupil who finishes 
a row, a column or a diagonal to give the sum 15 is the 
winner. 

 
2. Problem 1: 

How many dictionaries would you need to be able to 
translate from any language to any other language in the 
world? (e.g. for translation from English to Czech and 
vice versa we need two dictionaries, English-Czech and 
Czech-English; there are about 3000 languages in the 
world) Sketch the graph as well. How long would your 
bookshelf have to be if each dictionary is 3cm thick? 

 
(n (n-1) = 8,997,000 dictionaries; 270 km long) 

 
3. Problem 2:  

During a New Year’s party people drank to a successful 
new year. There were 435 clinks of glasses. How many 
people were there on the party? Sketch the graph of the 
function showing the dependence of the number of clinks 
on the number of people present. (n=30) 

 
4. Problem 3:  

A farmer has a henhouse on his farm. He has bought 18m 
of a wire, and wants to build a rectangular hen-run 
attached to the henhouse. Calculate the side lengths of 
the hen-run with the largest area. 

 
(the max of the quadratic function, x=4,5m) 

 
 
 
 
 



5. Problem 4: 
A function for drivers:  
We all know that there are a lot of accidents in the streets 
every day. The consequences are cars damaged and 
many casualties. Statistics say that 30% of accidents are 
due to speeding. What should every driver be aware of? 

 
a) Each moving object has a kinetic energy which 

depends on its weight and velocity Wk = 1/2mv2. We 
can see that the speed is more important because it is 
a quadratic function while the weight is only linear. It 
means that if you accelerate from 30 km/h to 60 
km/h, the energy will grow 4 times! And if from 30 
km/h to 90 km/h it increases 9 times! 

 
If you imagine a car on a roof of a house, it does not 
have a kinetic energy, but it has potential energy Wp = 
mgh. If you use both above mentioned formulae, you can 
calculate that the impact of a car which goes 70km/h and 
crashes into a tree/ a house/ another car is equal to the 
impact of the same car falling down from 20m! If the 
speed is 125 km/h, it is equal to the fall from 60m (= the 
Petrin Tower in Prague!) 
(use models of a building and a car to illustrate it) 

 
b) Many drivers believe that they can bring their car 

into a standstill after a few metres, if needed.  
But from the moment the driver notices a danger he 
makes the distance vk (where k is 1 second if he reacts 
immediately) and the stopping distance v2/2a. If his 
speed was again 70 km/h, we can calculate that he needs 
57m to stop the car. We can go on calculating that eg. if 
the speed is 110 km/h it is 124m, or if the road is wet and 
the driver not so good, he would need 211 m to bring his 
car to a standstill. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Topic:    Inverse proportion and rational function 
 
Introduction: understanding of the preceding topics, especially the definition 

of a function and of its graph  
 
Time guide: 45 minutes 
 
Resources:              none  
 
Preparation: none 
 
Lesson    1. Warming-up activity:  

Still pictures: Pupils work in groups of 4. Each group 
gets a mathematical term, eg. linear function, quadratic 
function, etc. The group has to make a “picture” from 
their bodies showing the concept. The other group should 
guess what it is. 

 
(this activity develops imagination and helps to 
understand the terms) 

 
2. Problem 1: 

New houses are going to be built. Each piece of ground 
is a rectangle with the area 600m2. What is the width if 
the length is: 20 m, 25m, 27m and 32m? What can you 
say about the relation? 

 
(30m; 24m; 22,2m; and 18,75m) 

 
 

Find the function which shows the dependence of one 
side on the other. Presume that each size has to be at 
least 15m. 

 
(y=600/x, x € <15, 40>) 

 
 

3. Problem 2: 
A father was digging a well 1m wide and 2 m deep for 8 
days. How long would it take if his three sons helped? 

 
(Did you calculate that it would be 2 days? But the well 
is too small for four people to dig in, so it would take 
more than 2 days) 

 
4. Problem 3: 

The more phone calls you make the cheaper they are: 
You pay 300 Kc for having a phone every month. Each 
phone call is 3 Kc. That means that if you only make one 



call a month you pay 303 Kc. If you make two of them, 
each costs you only (300 + 2*3)/ 2 = 153 Kc. That is 
much cheaper! How much is a call if you make x of 
them? Sketch the graph. When does one call really cost 3 
Kc? 

 
(y = 300/x +3; it costs 3 Kc if you make an indefinite 
number of calls) 

 
5. Problem 4:  

You want to make a cylinder-shaped tin with a lid; its 
volume should be 2 dm2. Find the function which shows 
the dependence of the material needed on the radius of 
the tin bottom. 

 
(S=2πr2+ 4/r, r∈ (0, +∞)) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Topic:    Polynomial function 
 
Introduction: understanding of the preceding topics  
 
Time guide: 45 minutes 
 
Resources:              any textbook with this topic  
 
Preparation: prepare some traditional problems to finish the topic 
 
 
Lesson    1. Warming-up activity:  

Surdy, surd, surd”: the teacher points at different pupils 
and says either “surdy, surd, surd”, which means that the 
pupil chosen has to say “surd” before the teacher finishes 
saying it; or the teacher can say only “surd”, which 
means not to say anything. He can also say “domain” or 
“range”, and the pupil together with two more pupils 
sitting in front of and behind him have to show the 
domain or range with their hands ( eg. showing x + a set 
for the domain). 

 
(this activity should motivate pupils and bring them to 
common work) 

 
 

2. Problem 1: 
In a toy factory cubes are made of wood with the density 
ρ = 0, 6 g.cm-3. 
a) Find the function which shows the dependence of the 

weight m on the side length a of the cube. 
b) What is the weight of the cube if the side length is 4 

cm? 
c) How does the weight change if the side is 2times 

bigger? 
 

(m = 0,6a3, a ∈ (0,∞); m = 38,4g; 8times heavier) 
 
 

3. Problem 2: 
The side lengths of a cuboid are in the ratio 1: 3: 2. Find 
the function which shows the dependence of the volume 
on its longest side and sketch its graph. 

 
(V = 2/9a3, a ∈ (0,∞)) 

 
 
 
 



 
4. Problem 3:  

A class of pupils did an experiment during their physics 
lesson. They were throwing a marble from a particular 
height and measuring the time before it hit the floor. It 
was obvious that if the height is doubled, the time is not. 
The pupils made a table. Sketch the graph of the 
function. 

  
 
h/m 0,20 0,45 0,60 1,00 1,50 2,00 3,00 4,00 5,00 
t/s 0,20 0,30 0,35 0,45 0,55 0,61 0,79 0,89 1,00 
 
 
 
 
 
 
 
 
 
 
 
 


